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Horticulture on the Northern Adelaide Plains (NAP) generates more than a fifth of South Australia’s
fruit and vegetables – approximately 204,000 tonnes of fresh produce each year – worth more than
$313 million. Production could double if irrigated agriculture and horticulture expands further
north in the NAP, but water availability (and quality) and soil type are potentially limiting factors.
This research project investigated these potential barriers to expansion. It has provided
knowledge and tools for the sustainable use of recycled water for irrigation in the region.

KEY FINDINGS
Recycled water available in the region (20 GL/year) was found to be suitable for irrigation, although
salinity was a risk factor. Blending recycled water with other water sources like groundwater,
stormwater or river water was shown to reduce salt loads and significantly improve water quality.
Growers can now use an Excel-based software tool, IW–QC2, to help decide on the optimal water
mix, treatment requirements, and storage requirements for greenhouse crops.
The four soil types identified were common to the NAP and baseline soil analysis identified pH,
salinity, sodicity and boron as the main expansion constraints. Current best-practice soil management
practices would be applicable to soils in the expansion area, such as amending soil with gypsum to
reduce the sodicity hazard. Areas with a shallow water table were mapped within the region to identify
areas of higher salinity risk with irrigation.
Irrigation
simulations
showed the recycled water
irrigation would not alter
the need to manage the
micronutrient availability in
the region’s baseline soils
and that irrigation needs
are expected to increase
by 3–11% as the climate
changes.

IMPACT
The project has provided
tools to assist horticulture
businesses in tailoring soil
management practices to
the type of irrigation water
being applied, as well as
assessment tools for use
by
regulators
when
granting
permits
for
irrigators to use Northern
Adelaide Irrigation Scheme
(NAIS) water.

Study area
Location of Northern
Adelaide Irrigation
Scheme (NAIS)
Virginia Pipeline
Scheme (VPS)
Barossa Infrastructure
Ltd (BIL)

Regional monitoring on a
broader scale will also be
needed to manage any
risks to the environment.
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WATER
AVAILABILITY

A water resources stocktake by the Goyder Institute (2016) found that approximately 26 GL per year of additional
water may be available in the region for use in the short-term. Most of the potential water was recycled water (20
GL per year) due to a significant expansion of the recycled water network via the Northern Adelaide Irrigation
Scheme (NAIS). Recycled water is already being used successfully to irrigate the NAP, with the Virginia Pipeline
Scheme (VPS) distributing approximately 17 GL each year.
Other potential water sources identified by the project include stormwater (urban and greenhouse roof runoff), river
water and groundwater. These weren’t considered to be primary irrigation sources as they are seasonally
dependent and of limited availability. However, roof runoff was found to be a key local irrigation source and both
roof runoff and stormwater could be blended with recycled water to reduce its salinity to support sustainable use.

IS THE WATER
SUITABLE FOR
GROWING
HORTICULTURAL
CROPS?

Recycled water can be successfully used to irrigate crops but its salinity (mean >1000 mg/L Total Dissolved
Solids) and sodium adsorbtion ratio (SAR) is a concern and will need to be managed so as not to pose risks to
soil and crop health. These risks have been alleviated in the NAP in the past by: calcium amendment with gypsum
to soil; supplying water to provide adequate leaching; and using low salinity irrigation water (continuously or as
part of a cyclic approach). Seasonally available roof runoff is a source of low salinity irrigation water that could
be used in conjunction with recycled water. Groundwater resources and available surface water from the Gawler
or Light rivers are expected to be of similar or higher salinity than recycled water and may also require blending
with low salinity resources or desalination for sustainable irrigation.
An Excel-based software tool, IW–QC2 was developed to facilitate decisions on the optimal water mix, treatment
requirements, and storage requirements for covered cropping practices (greenhouse soil-based crops) based on
crop specific parameters and climate conditions. This tool can be used to assess the volume of greenhouse roof
runoff available for harvest (low salinity resource), the appropriate runoff storage size, and how it could be used
in combination with another water sources to maintain water quality below the crop tolerance threshold.

WHAT ARE THE
MAIN SOIL TYPES
IN THE REGION
AND HOW WILL
THEY INFLUENCE
EXPANSION?

There were four common soil texture groups in the study area: hard red-brown texture contrast (HrB); deep
uniform to gradational (DuG); calcareous (Cal); and sand over clay (SoC) soils. Baseline soil analysis identified
pH, salinity, sodicity and boron as the main soil constraints related to expanding irrigated agriculture.
HYDRUS (UNSATCHEM) modelling compared the degree of salinity and sodicity risk management needed in the
four main soil groups and found that calcareous and hard red-brown texture contrast soils will need to be
managed (gypsum 8.6 t/ha, leaching fraction [LF] 0.2–0.5, conjunctive use of low salinity water). In comparison,
salinity risks were lower in sand over clay and deep uniform to gradational soils (gypsum 4.3 t/ha, LF 0.2, optional
conjunctive use of low salinity water). For greenhouse crops (tomato, cucumber, capsicum, and eggplant) grown
in sandy clay loam and sandy loam soils, gypsum application (1.7 t/ha) in combination with leaching (LF 0.15–
0.20) could adequately mitigate salinity and sodicity hazards in the soil.
Irrigation simulations also found that the pH remained alkaline, indicating that recycled water irrigation will not
alter the need to manage the micronutrient availability in the region’s baseline soils. Regardless of the crop type,
sand over clay soil had the largest irrigation requirement, followed by hard red-brown texture contrast, calcareous
and deep uniform to gradational soils.
Long-term modelling scenarios
were undertaken on the soil groups
using: a range of water sources;
open field crops (almond, viticulture,
pistachio, pasture, carrot, onion and
potato); greenhouse crops (tomato,
cucumber, capsicum and eggplant);
and
management
scenarios
(including gypsum application and
LF). Irrigation requirements are
expected to increase by 3–11%
under a future climate and the
largest increases are for annual
crops, which are predicted to
require 6–11% more water annually.
The potential yield of salt sensitive
crops, such as annual horticulture
and almonds, was estimated to be
reduced by 4–32% due to the
increased soil salinity.
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WHAT SOIL AND
WATER
MANAGEMENT
STEPS MIGHT BE
NEEDED ACROSS THE
NORTHERN
ADELAIDE PLAINS TO
SUPPORT
EXPANSION?

Many of the soil and water management practices currently used in the area irrigated by the VPS will be needed
in the areas of the NAP being considered for expansion. Recycled water poses a salinity risk and will need to be
applied sustainably – this could involve blending with lower salinity water sources like roof runoff and/or
gypsum soil amendment. Blending greenhouse roof runoff and recycled water has the potential to increase the
volume of water available for irrigation and concurrently reduce the salt loads added to horticulture systems by
at least 23% (for greenhouses planted with eggplant, capsicum, tomato and cucumber) compared with using
recycled water as the sole water irrigation resource. Riparian zone widths of 20–60 m will also be needed to
limit the migration of solutes from irrigated agriculture to nearby surface waters.
It will be a challenge to balance irrigated area expansion with shallow water table management, but this will be
critical to ensure irrigated agriculture in the horticulture corridor north of Adelaide is sustainable. Areas least likely
to have a shallow water table (lowest risk of water table issues due to irrigation) were identified using new depth
to groundwater data generated by a combination of geophysical and drilling techniques.
Some investment in infrastructure may be needed to better harvest, store and use seasonally available water
sources. Aquifer storage and recovery (ASR) in tertiary aquifers could provide the storage capacity required to
store recycled water in winter, including the T1 aquifer north of Gawler River.

GROUNDWATER
LEVELS ACROSS THE
REGION

NEXT STEPS?

Expanding irrigation in the NAP provides an opportunity to further demonstrate best practice in managing available
resources. The research outputs are helping regulatory bodies put in place suitable safeguards for use of recycled
water. Growers will need to monitor their water and soil to determine their soil condition and subsequently assess
and manage soil and crop risks. Regional monitoring on a broader scale will also be needed to make sure any
risks to the environment are managed. Regional monitoring should consider the broader implications of salinity
management to ensure all receiving environments (crop, soil, groundwater, surface water) are adequately
protected against salinity risks. It is envisaged that the research findings can be used to develop a drainage
management plan for the NAIS and can be drawn on to develop agricultural extension activities for the horticultural
industry in general.

MORE INFORMATION

The following technical reports associated with the research program are located at
www.goyderinstitute.org/publications/technical-reports/:
•

Oliver, D.P., Forouzangohar, M., Johnston, C., Ouzman, J., and Barry, K. (2019) Sustainable expansion of irrigated
agriculture and horticulture in Northern Adelaide Corridor: Task 1 – baseline soil properties. Goyder Institute for
Water Research Technical Report Series No. 19/14, Adelaide, South Australia.

•

Mallants D, Phogat V, Oliver D, Ouzman J, Beiraghdar Y, Cox J (2019) Sustainable expansion of irrigated
agriculture and horticulture in Northern Adelaide Corridor: Task 2 - modelling nutrient and chemical fate to support
the long-term sustainability of the use of recycled water. Goyder Institute for Water Research Technical Report
Series No. 19/15. Appendices 1-4. Appendices 5-8. Appendices 9-12.

•

Awad, J., Vanderzalm, J., Pezzaniti, D., Esu, O.-O., van Leeuwen, J. (2019) Sustainable Expansion of Irrigated
Agriculture and Horticulture in Northern Adelaide Corridor: Task 3 - source water options; water availability, quality
and storage considerations. Goyder Institute for Water Research Technical Report Series No. 19/16.

•

Hatch, M., Batelaan, O., Banks, E., Flinchum, B., Hancock, M. (2019) Sustainable expansion of irrigated agriculture
and horticulture in Northern Adelaide Corridor: Task 4 – assessment of depth to groundwater (proof of
concept). Goyder Institute for Water Research Technical Report Series No. 19/17.

•

Vanderzalm, J., Cox, J., Oliver, D., Mallants, D., Phogat, V., van Leeuwen, J., Awad, J., Pezzaniti, D., Hatch, M.,
Batelaan, O., and Pitt, T. (2019) Sustainable expansion of irrigated agriculture and horticulture in Northern Adelaide
Corridor: Task 5 - summary report. Goyder Institute for Water Research Technical Report Series No. 19/18.
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